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A. PROJECT DESCRIPTION 
Project Number: 
2 Project Title: 
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B. OBJECTIVES OF THE PROJECT 
Socio-economic Objectives (SEO) 
1.1 What are the SEO addressed by your project? 
(Please refer to the Malaysian R&D Classification System, 5th Edition.) 
Research Priority Area (priority area): 
SEO Category: S20100 Plant production & plant primary products 
SEO Group: S20106 by product utilization 
2 Fields of Research (FOR) 
2.1 What are the two main FOR of your project? 
(Please refer to the Malaysian R&D Classification System, 5th Edition) 
a. Primary FOR 
FOR Category: 
FOR Group: 
FOR Area: 
b. Secondary FOR 
FOR Category: 
FOR Group: 
FOR Area: 
C. OBJECTIVES ACHIEVEMENT 
Original Project Objectives 
F10800 Biological Sciences 
F10808 Biotechnology 
Enzyme technology 
F10800 Biological Sciences 
F10808 Biotechnology 
Microbial 
Biotechnology 
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(Please state the speCific project objectives as described in Section II of the Application Form) 
1. To evaluate the performance of enzymes from local isolates that produced using SSF processes 
2. To develop the technigue for the application of xylanases and other related enzymes in the production of fungal 
protoplasts 
3. To develop the technology of deinking of paper wastes using xylanases and other related enzymes fron local 
isolates. 
~ use as muoh spaoe as needed or inolude in a separate sheet 
2 Objectives Achieved 
(Please state the extent to which the project objectives were achieved) 
All the objectives achieved 
You may use as muoh spaoe as needed or include in a separate sheet 
3 Objectives Not Achieved 
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(Please state the objectives that were not achieved and provide reasons) 
None 
You may use as much spaGe as needed or inelude-in a separate sheet 
D. TECHNOLOGY TRANSFER/COMMERCIALISATION APPROACH, IF ANY 
(Please describe the approach planned to transfer/commercialize the results of your project) 
( Formatted: Centered 
The process for enzyme production can be wholly transferred to related industries without further modification for mass 
production 
You may use as much spaGe as needed or include in a separate sheet 
E. ASSESSMENT OF RESEARCH APPROACH 
(Please highlight the main steps actually performed and indicate any major departure from the planned approach or any 
major difficulty encountered) 
There were 5 main phases involved: 
1. Production of xvlanases and related enzymes using SSF 
2. Extraction and downstream processing of enzymes 
3. Enzyme characterization 
4. Application of xylanases and other enzymes in the production of fungal protoplasts 
5. Application of xvlanases, cellulases, hemicellulases and lignin degrading enzymes in the deinking for paper recycling 
YElll may use as muoh space as needed or inolude in a separate sheet 
F. ASSESSMENT OF PROJECT SCHEDULE 
(Please make any relevant comment regarding the actual duration of the project and highlight any significant variation 
from plan) 
Project schedules were as planned. However the application of enzymes in the de inking process of laser printed office 
waste papers took a longer time to established. 
Yeu may yse as myoh spaoe as needed eF inclyde in a separate sheet 
G. ASSESSMENT OF PROJECT COSTS 
(Please comment on the appropriateness of the original budget and highlight any major departure from the planned 
budget) 
As planned 
You may use as mych space as needed or inclyde in a separate sheet 
H. ADDITIONAL PROJECT FUNDING OBTAINED 
(In case of involvement of other funding sources, please indicate the source and total funding provided) 
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" BENEFITS OF THE PROJECT 
A. Direct Outputs of the Project 
Technical Contribution of the Project 
1.1 What was the achieved direct output of your project? 
a. Basic Research Project 
o Algorithm 
Please describe: 
o Structure 
Please describe: 
o Data 
Please describe: 
o Others, please specify: 
b. Applied Research Project 
rn Method/technique /process 
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Please describe: Methods for enzymes productios were established. The techniques for enzymatic deinking 
were developed and optimized. 
o Demonstratorllaboratory prototype 
Please describe: 
W ProducVcomponent 
Please describe: The system for enzymatic de inking was developen and established 
o Software 
Please describe: 
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D Others, please specify: 
1.2 How would you characterize the quality of this output? 
W Significant breakthrough 
D Major improvement 
D Minor improvement 
2 Contribution of the Project to Knowledge 
2.1 How has the output of your project been documented? 
W Detailed project report 
D Product/process specification documents 
D Others, please specify: Publications 
2.2 What intellectual property (IP) did your project acquire? 
D Patent granted 
Please state 
Invention Title & Number: 
Inventor: 
D Patent pending 
Please state 
Invention Title & Number: 
Inventor: 
o Potential patent to be filed 
Please state 
Invention Title & Number: 
Inventor: 
D Copyright 
Please state 
Invention Title & Number: 
Inventor: 
D TradeMark 
Please state 
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International National 
D quantity 0 quantity 
D quantity 0 quantity 
D quantity 0 quantity 
D quantity 0 quantity 
D quantity 0 quantity 
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Invention Title & Number: 
Inventor: 
Industrial Design 
Please state 
Invention Title & Number: 
Inventor: 
Others, please specify: Not yet 
2.3 What are the available publications of your project? 
o Article(s) in scientific publications 
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D Book(s) 
Please state 
Title: 
o quantity U quantity 
Publication: 
Aulhor(s): 
Year: 
D Others, please specify: 
2.4 How significant are citations of the results of your project? 
D Citations 
Please slate 
Title: 
Publication: 
Author(s): 
Year: 
o None yet 
I ~ I Not known 
B ORGANIZATIONAL OUTCOMES OF THE PROJECT 
Contribution of the Project to Expertise Development 
1.1 How did the project contribute to expertise? 
W PhD degrees 
Please state 
Name: 
Nationality: 
Area of Specialisation: 
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Duration: (Date Started - Date Completed): 2005-2209 
Name: fam?PeiKheng 
Nationality: Malaysian. ____ __ 
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Name: .Lee Che~ Keon~ ______________________________________________________ ~ ._ 
Nationality: Ma!aysjan ____ . __ __ __ __ . __ 
Area of Specialisation: Biotechnology 
Duration: (Date Started -- Date Completed): J003-2Q05 __________________________________________ . 
Name: 
Nationality: 
Area of Specialisation: 
Duration: (Date Started - Date Completed) 
D Research staff with new specialty 
Please state 
Name: 
Nationality: 
Area of Specialisation: 
Duration: (Date Started - Date Completed) 
D Others, please specify: 
Please state 
Name: 
Nationality: 
Area of Specialisation: 
Duration: (Date Started - Date Completed) 
1.2 How significant is the expertise? 
m One of the key areas of priority for Malaysia 
D An important area, but not a priority one 
D Others, please specify: 
C. INFRASTRUCTURAL CONTRIBUTION OF THE PROJECT 
What are the infrastructure contributions of your project? 
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IT] New equipment 
Please state: 
0 New/improved facility 
Please state: 
0 New information networks 
Please state: 
0 Others, please specify: 
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The development of a lab 
scale prototype of deinking 
process 
2 How significant is the infrastructural contribution to your Organization? 
OVery significanVsignificantly leverage other projects 
W Moderately significant 
o Not significanVdoes not leverage other projects 
D. CONTRIBUTION OF THE PROJECT TO THE ORGANIZATION'S REPUTATION 
How has the project contributed in increasing the reputation of your Organization? 
o Recognition as a Center of Excellence 
D National award 
Please state 
Type: 
Category: 
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IT] Demand for advisory services 
W Invitations to give speeches on conferences 
IT] Visits from other organizations 
o Others, please specify: 
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E. CONTRIBUTION OF THE PROJECT CONTRIBUTED TO NATIONAUINTERNATIONAL LINKAGES 
What are the linkages created by your project? 
W Domestic industry linkages 
Please state: 
o International industry linkages 
Please state: 
o Linkages with domestic research institutions, universities 
Please state: 
o Linkages with international research institutions, universities 
Please state: 
o Others, please specify: 
2 What is the nature of the linkages? 
W Staff exchange 
o Inter-organizational project team 
o Research contract with a commercial client 
m Informal consultation 
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